By Dr. W. H. Ballou.
BACK about n milllon or =0 years ago,

during what {= pow called the Juras.
sle Perlod, when mast of the earth
was a steaming shamp, Nature carried on
whal was certainly her most fantastie ex.
periments in animal making. This was
the time of the dinosaurs, gigantlc reptil-
lan creaturas whose welrd, nightmarish
shapes were strongly suggestive that
Mother Nature had an extreme case of
creative indlgestion alter a course of cos-
mic Welsh rarebit. As a matter of fact
ghe waa specializing in bulk nt that time
at the expense of brain. Ages afterward
she had learned her lesson and the dine
saurs ware wiped out
But among thizs collection of monsters
none has so interested modern men ol
science, who by studying the [ossl]
of the sarth are restoring this arased pags
than the creature named Stegozanrus
Stegosaurus ran from [ourteen to twenty-
eight feet between the sloulders of hLis

hoal

forelegs and those of his back legs  ilis
tall ran about the same length. Neck and
head ranged from six to ten feet The

pverage Stegosaurus was about thirty [eet
long from the tip of his bird-beaked head
to the end of his pronged tall, and stood
fbout twelve feet high at the hips. The
forelegs wera extremely short; the back
legs almost three times as long and in a
panner kangarooish. It was not, however,
hie size that aroused the curiosity of
sclence and set Stegosaurus apart. It was
a most extraordinary equipment of hugs
plates in double file all along its back.

For nearly half a cenlury every paleon-
tologist in the world Las attempted to cx-
plain the reason for these plates and thers
bave been more harsh words passed over
the remains Stegosaurus Lhan over any
other animal past or pressat,

This controversy has now been sel defl
nitely at reést by the astonlshing discovery.
that in the Stegosaurus Nalure was trying
her apprentice hand at the first aeroplans’

This discovery came about through the
finding of a perlect specimen with skull
and the masses of skeleton bones joined
together just as they were in life, a speci-
men so complete that from it the experts
of the National Museum at Washingion,
where it was ent, bad no difficulty in re.
constructing the whole musculsture of tha
creature and what they believe tn he
most a photographic apperrance of It {n
e,
i he first Inkling of the truth came when
it was certain that the serice of mvster-
fous plates which ranged from Just behind
its head two-thirds down its tail were not
altached to the spinal column, as had been
thought, They were nat bone, but of a
horny nature, flexible and easily manipu-
lated by the muscles of the great body

The plates were, in fact, gilding =ur-
faces (mmeasurably like those of Lhe
planes of today, which could he raised or
lowerad at the instance of thelr owners
carrying the huge bodies through the air
in gigantic leaps or enabling thelr owners
to glide down through the alr from one
elevalion to a lower one. Furthermore, it
was.found that the welght of this dinosaur
was not nearly so great as had been
surmised. [Its great bhones were hollow
like those of the birds, and contained large
air chambers. There |3 evidence that the
plates or planes were very light and buoy
ant,

The little fying squirrel progresses
through the alr to-day somewhua! as this
dinosaur did ages ago. Its skin forms a
surface by which it is enabled to volplane
from helghts to the ground or from limb to
limb of the trees. Back In the steaming
Jurassic time the Stegosaurus was the
welrd and titanie fiying squirrel of itz age-
With its huge plates placed alternately on
each slde of its back it could depress these
to form planes that buoyed It In a swift
rush [rom elevation to elevation, or that
like the old gliders from which the aero-
plane was evolved, lifted up the body un-
der the driving Impetus of the enormous
hind !egufnrrymg It in flight for hundreds
of feel. weird spectacle, indeed, if man
could bhave seen it, must have been the
soarings of these monsters. But many
thousands of years had still to pass before
even the halry ancestors of man could
evolve. -

Of course, the Stegosaurus could not fly
like the birds. Even If the reptile had
flapped its plates ever so swiftly it could
not bave risen above the ground Ly thelr

means alone, It had, nevertheless, partial
commund of the air and so is entitled to
be considered the father of nll heavier-
than-air machines

ul-

And In some ways oven more aslanish-
ing, it would 2eem to be the father of the
birds. He was the f(actory i which the
first bird was bullt. Sclence {8 asking the
oucstion if these plates wera pot the firat
stap toward the feathered wings of the alr
dwollers

The only wings existing when
Stegosanrus lived were those of the primi-
tive dragon fly—who was about three feet
long and whose scientific name—Paleodic-
tvopteron—is thus juatified by its size. 1t
this dragon fly, science beligves,
about nine million years to get out of the
vwater and convert Ite legs into wings. 1f
the birds evolved from Stegoszurus they
beat the record of the dragon iy consider-
ably. The Stegosaurus staried in early in
the Jurassie era and spread from the far
north in what is now Alberia down through
Wyoming and Colorado, whoere their herds
were the most numerous, to the Gulf of
Mexico, Out of this period certainly came
the birds. After the reptilo bird the fossil
sealed and feathered Archasoplerix- fol-
lowed the first mammal Mier, the bat  The
Jurassic might well be termed the wing-
evolving era of the geological nges.

Of Stegospurus's relationship to the
birds Professor Osborn, of the Amerlean
Museum of Natural History, has writlen—
and this before the recent discoveries have
confirmed and gone so much further than
hls own conclusions—that the partly
armored dinosaurs, “known as Stegosaurs,
are related to the iguanodonts and belong
to the bird-pelvis group, Ornithischia. The
small Trisssic ancesiors of this greal
group  were herblvorous, ornithischian
dinosaurs

So, not only theé Stegosnurs, but Llso
their ancestors, were avolving flight func.
tions. We know with falr cerfainty (hat
out of this group finally srose the living
fousil, the ostrich—part roptile, part mam-
mal and part bird—wlich, although it has
wings, cannot fly, but uses jts wings ns an
ald to swift walking and ronuing.  Also
out of thi=s group aross the living fo=ajl
diving birds, such as the penguin, whieh,
although Tt cannot fiy in air, can iy yndvr
water by ald of its wings, and swillly, too,
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The Reconstruction
of the “Father of
All the Birds,”
Showing Tis Bird-
Like Head and the
Movable Plates
Which Served It as
Glidiog Planes.
[Photo Reproduced
by Courtesy of the
American Museum
of Natural History.)
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The Little Flying Squirrel of To-day, Which Coasts Through the Air &'
by Mcans of the Wide Surface of Skin Bencath [ts Legs,
Precizely as the Gliding Dinosaur Was Enabled to
Do by Means of Its Movable Planes.

Note, by the way, in the tllustration of
Stegosanrug, the crouching sttitude of the
bird just before it lsaps {nto the ulr

And with all of its handleaps to Night,
it went on specializing in functions of
flight for the benafit of its doscendants,
carrying oo with a considerably larger
gcale, the evolutionary processes of its an:
cestors, Of these TProfesseor Gregory
states:

“Bach year we hold a seminar on (his
subject, in which the rival claims of the
dinosaurs and other reptilisn groups Lo
close kinship with birds are considerad.
Far back in the carboniferous tho
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Scien'ce Recon.structs One of tl'le
Weirdest of prehistoric Monsters

with Hollow Bones, Great Air
Cavities Within Them and a Series of
Enormous Plates Along Its Back for
Coasting Throughthe
Air Like Some Gigan-
tic Gli&img‘ Machine

remote common
ancestors of
birds, dinosaurs
fiying reptiles and
other reptilian
ETOUlSs wWere very
primitive lizard-
like reptiles with
extremely  small

brains, compara-
Lively sluggish
habits and a high-

ly varinble body
temperalure.”

S to g 08 aurus,
then, retained the
alugglishness,
slow moxement
and infinitely
smail brains, but
got as (ar as Nap-
pers on hir back

e AA\ and & bheak It
f hi cowld  come

back lo-day the
ators could rig

him up 1o a few
minutes
Further evolu-

toward life In the
alr was made by Stegosaurus In hollow
hones snd hollow air chambers in spme of
its lorger bones, making for skeletonic
lightness, and nlso showing that his weight,
estimanted by Lis bulk, ha=z been largoely
croréstimated Dr. Barbum Erown re-
duces to several tons, hollow boned dinos-
aurs accredited by their discoverers with
twenty or more tons. In the bulk of an
animul the chief welght lies In its bones
rather than its flesh and cavernoos abdo-
maon. Dr. Gilmore hos presented the intor-
oiting fratures of this Zreat reptile as

shown by reconstrueting ita entire skele-
ton,

listing its asaociate creatures nnd

Groat Britain Righis Resorved

The Outline Shows
the Shape of the
Skull of the Gliding
Stegosaurus; in the
Centra ls Seen the
Little Two-and-a-
Half-Ounces of
Brain Which
Controlled
Its Movements,

“Stegosaurus was the weird and litanic living aeroplane of its age.
huge plates to form surfaces that buoyed it in swift coasts from elevation to eles
vation or glide hundreds of feet through air under the impetus of his enor-
What a weird spectacle, indeed—if man could have

mous Lind legs.
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It could move the

been there to witness it—would have been the flights of these

monsters [""

working out its pecullar environment, as
fallows:

The extenslve colleclions of Stegosaur-
Inn remains in the National Museum have,
with few exceptions, been obimined (rom
important, thouzsh widely separated
[ossil deposits. These ara the quarry in
Albany Coupnty, Wyoming, and the one in
Premont County, Colorado, The former
wns the source of the greatest accumula-
tlon of fossil remaing of this reptile known
and from which the wonderfully complote
skeleton of the specles Stenops, herain fig
urgd, was obtainod  There wero obtained
In this quarry the lossil remains of claven
other specles of dinossurs, some turtles
fish pnd one =mall mamma!. The Stenops
sliull was the most perfect yet found

“The skull shows that the drawings
wiiich have appeared in numerous world's
perlodlcals are wrong, Incorrect in thelr
details and wrobng in thelr interpretations
The cranium was long and slender, wedge-
shaped, the apex directed well forward;
the nasal openings were long and well for
ward, and the evesockets were large, cov-
ering one-fifth of the length of the skull
While ihe horned dinosaurs, with skulls
from seven to nine fect long, were the
largest.headed vertebrales ever known,
the Stegofaurs are the smallest-headed.
when the great bulk of thelr bodles are
consldered. The eve cavities are larger
than the brain case.  An alligator has a
brain ten times lerger. The elophant has
a brauin of eight pounds, or twenty times
lnrger than that of Stegosauras

“The Jaws have 184 functional testh, so
gmall and woak as to be a source of won.
der and conjecturs as to the real feoding
habits. (This wos s step forward to get
rid of testh and substitute the sheath pill
of birde) They would at least indicate
that their food consisted of %he mwost suc-
culant plapts ™

The neutral, or spinal capal, was excep-

two

tionally large, to make
brain matter, for which there was |ittle
room {n the skull. Af the lower end was
a sacrum brain, twenty {imes larger than
the skull brain, for the control of llmba
and tail of the reptile

way for nervge

Dr. Glmore's description of how wna
found the perfect specimen f(rom which
the conclusions under discussion wera

made, Iz most interesting

Stoegosaur died either In water or
along the banks of one of the lurge streams
of Colorado. If he died on the banks. be-
fore decoruposition sel in, a freshet bore
the curcoss down stream, and when the
water subsided the body stranded on an
old river bar Before reaching the bar
the softer ti=sues relaxed amd allowed tha
projeciing plates along the back to droop,
end upon coming into shallow water their
points wera caught in the sand The cur-
Tent acting against the carcass f{orced (t
over on the plateg, folding them back un.
derncath the ribs on the lower side. The
larger plates above the hips and base af
tall, which were doubtless sirongly at-
tached. retained their natural |mﬂ'l.tlnnw
As decomposition proceeded the lower left
#ide bones settled in the sand, spaded
much as In lfe, while the bonos of (he
rieht side were plled above the back-bone
above the upstanding hip bones Tlu;
wetlon of the current lald out all af tho
bones In the same direction.. Sand spend-
iy covered the settled skeleton, making
conditions right for fossilization

“During the oncoming ages the sand
accumulated to a depth of thousands of
feel, the great prossure finally 4'nnsnli:iat-
ing the skelelon into hard sandstons, in
which our perfect fossl] wasg fmmd.'lm-
bedded.”

Crude acroplane or glider as the Stego-
saur was, the principle of all flight wag
thern in the parallel rows of flaps upon
his hack. Certalnly he was the lactory in
which the first bird was built
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